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Morphological analysis: Application at the problems of traffic 

accidents within cities^ 



Abstract: 

This study presents the morphological method as one of several 
qualitative methodologies that can be applied to the treatment of complex 
social, administrative, and urban problems through prompting the researcher's 
or the task force's imaginative and creative capabilities within clear and well 
defined scientific parameters to devise several alternative solutions to the 
problem at hand. 

The study deals with the applications of the morphological approach to 
the problem of traffic accidents within cities. The key aspects of these 
applications are evinced in employing creative and innovative thinking 
processes and techniques to the generation of new ideas and to bringing out new 
solutions. The morphological method is applied alongside the other more 
standard inductive and deductive thinking methodologies in the endeavor to 
achieve an understanding of the constituent pants and specifics of the problem 
distinct from its overall general comprehension through rearranging and 
reassembling its composite piecemeal parts to construct a new approval that 
reveals fresh insights and views, in other words this morphological approach 
analyses, rearranges and reconstructs the piecemeal components of the problem 
to ultimately provide several possible solutions that emerge out of both a 
tangible and intuitional perception that complements the conventional rational 
view rather than conflicting with it. 

The study concluded that this technique can contribute effectively to the 
development of multiple solutions to many complex contemporary social, urban 
and administrative problems through their diagnosis by means of systemic or 
fundamental scientific analysis without reducing them, exercising any form of 
modification or change on them and without imprisoning them within a digital 
framework of numbers and equations, on the other hand this kind of analysis 
can also enhance the development of the sense of logic and deepen 
philosophical probing. As such it plays a role in developing the skills and 
capabilities of flexible creative thinking in place of the stereotyped thinking that 
continues to imprison scientific researches. 
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A_>«JL*_4 A. jU2uU2^-lX\ 

^y t xj—L ) i ^__<a-lx <— J^l uj 1 j c o J jjti, I A.,yf- Lax*. V A_u.u l-ujJ, A__u_oIL1 I Ca^L^tx, ^i. H 

JA/a c Aj Jl-lIxIII l_4_jJL_uVI £yQ j-l1^=3 <J jua£\ ^_aLu c Aj9JlHj Lc jl 

.s jj . i-,„t, l iJjLkJLi ^jju(Bunch of Guys Sitting Around a Table) 



^ ~v Au-uj a j <: — - ~x ltLll » L^ -tail lx ^J-L.LrtT<JI 

^JLc. 4 ajLiiII cj \j^> 1 lo 1 1 i_d^t>a Jjj*. a ts~\ v~ I, I 4iL_ulj ji A_ oyjus^^ c Fritz Zwicky 

Possible 0 juiitXl Glj>l_^=3LA<iI] a — x A JlittlLt uJ 4^1 (j_uL_ul 

(Morphology ^lU,^ (Solutions to complex problems 

(Form/Shapej^UI ^Fp ^, 1*3 ^j ( Morphe Cr 2 j > £VI 

AX. J I A-tXfc-tJ I A j i^i J.l I J U A I d_jJL>iJ ^JLc ^ J JJ jJ ^ j^JL I jALtlll ! J 

(jA* ill L^-uaJt ) Axy>Jl jl^—x^Vl 0 Jl& c - m ^-) j3 Jl_jju pj i A_uj^>Jl A-Xjxll jl^-x^Vl 
i A_Laua ^ajl Cj! J SJuJjv A-lL^d ^ lo.a'tJ t Ju Jl>» ^ a Lu -a -x ZoJ 

Form and quality y_ -X jjJ I J J ^--x AJ I <^Jx J < =^ 'j-£ g- . , 4 1 a lLU J J J 

function and quantity a^u yi L:r k. c j a Ji *s \ 

. (www.creativeproject.com) 



J-jAtliJ! A _xl aX ^.Af- JjVl 4 _Tt_L>.jw <5 a.j l_j^_L_uV1 I JlA I ^ Jl2j L<i _4 

cj Lj 1^— ~x 1 ! ^_y-A ^ jJ 1 i ^--n a,~ J 1 3-^3 4 ^JVjlL_uV 1 j I LuTi-t-u V i j. i*-—\ aul I 

lx c_j ijJL i uVl I Jl_x aj_ a j c a__jj L il ! 4 -TlL^^c t L_>J I a L*J I ■ ° j cij L_ uj_>J I 

1 x^i-xl i A_uy>j I j 1 ^— — x,°i V 1 3 _ilx Lj ox>. i Ij^Ilu V I i *— ~x AjJ I 



l-^-jJL-uI oi J! LiA C C_3 U_0^jC j! A J l^^-— ) |jL^=3lS1 

Lc j! t 3, >, 1 1 c!o j. !o Vi II i-j^l., i Li")l t^j...2 , jJ 1 L^a ^-— x xfu-j t 3,",, < <■ Vij 

.System approache .-.l a j? U;t l jl i y^ A ■ T'V 



AV 



j»Y- ^ ^ ^Ly-^UtY - JjVl jjuJ! - oJliJt jlUI! 









LX l^-Iaj o jlj Jlc. l^_£. V us L>J I Lj. t/^ic. 1 ^>* 1 ^J-jX^tlLl I ^ jLtTu.uj 

•UT* ^ 2jl > taj j 43 La! J Lr~u.ii I ^A Ij c jL <j_o 4_aJL>iJ 

j-LLtJ,! J_jJ_>«_jj cj La^jj Ll i u 1 1 j 4 _jj^_u!jIL_u'!^1 ^JjI jl_JI jIjlc.1 - 

.3 Jl^jlXI cjL-uLu *1 11 jjIjlc.1 - 

.X^>L*JI c_jL^_i-oI ciJ^JL_u ^JLLso - 

. A a, 1~( 7T, 1 1 ijy£> I^X. >U <_U_u_LJJ^X I LtjJ I ^-t-U2J — 

. 4_ij^3J <Lze-u2> I jj LLc LL j 3jj_c^j o Jl a .*\ I diLs^LaJ I ~ 

J I Cj^L^=3i_xi XI £_ — a J — aLuJI £— ^jLr~u.u — J J iLtHll I J — A (j 1 < — < — iLw J! 

U2> J 1 £) 4 £)J ^3UJ I Ij 4 3 J SjlX I 4-U-U L-UjJ, Ij A JL 1 a"l 1 1 J A _l£. LiIL>- V I L 1 is~\ dJ I 

jl A_LJ_j uj ( jyi (_ul ^ L. L^lxJ <L ^—~x V jl ( J 3fcJJ 4 LLS j! 0 J I j-t £ 

.(www.swemorph.com) , L^jL^Lta 

: I 4 j-a-gi,a 

(J— (J i3 (j a d ILuJaj <_)[ S— I J A^cjJI 4 .ct^-La (J ~i a"" 

i!L^= SJLj_<j 1 1 in (I (J ».ljJLlj <— La->Jl (j a 4 c.jj jjjta A- J. 



*£■ 



() yj J^oul) (Www.creativeproject.com) 

ab_L>J(j (IrAc-LaJh (j 4 ^-~i tU .1 £_ya (J_a-*-I! Jjj^a AuJ .1 

.Concisely Formulated y^\ 33 jl il^UI j^j^Z ,i_. 

Parameters, 4_^_uj jjC^a jl e^lj^CUa 3 ] jLui J\ H IZyZ 

uJl La> jji (jjj Variables /\ Attributes /\ dimensions 

.JjL>tX I Ju4> jjuti i XI.^Q Jkj Jl_>L 

JjL^i (j — Jj—ZZ-A (J—^=3 1- ^ < a (J7 J_1I ^jjl J^_lII J I CjVI — >JI . J 

jf c^VL>Jl vt Generating alternatives < , „ ^ ipi ai^-. t l 

. d Ujta ^jUia Jil JlJI 



4 _L£.l_aIL>-VI a aU 1.1 U ajLaL>- aTrta 



AA 






J-4SXLA jLcic. . A 



4 l^~i i^L-U jjLst/a ^>.jJji3jjJJ J-lL^JI 4^j3 is\a g. l_L) 3 j Io, ->J 1 0Jl& .0 

g.\ JU3. II jl (^J^jJjiSjjJJ J_2 _>JIj <-_3j_JU A^J a ts~\ 11 OjJb J JJJ3S-Q CjVL>»J 

Li_loP^I jJia < Morphological space ^it ^ yj) ty^tl 

^1 <>s At! ^jUs < d)VL>A JJlX.J jjLstd V ^jj »~m A 1^— ~x JLiU ^u— <-u 

.( ^ )^j U^= a 1^— i Mi ll 



( ^ Jjj^>J! 

4 ->*J."l<3 1 1 ^^jJj^jjJJ ^Lua-d.11 jl J_j_>JI 



( V ) jj_>J, \ 


( v )jjj>a i 


( ) ) JJJ>ul, \ 




x-\ 


Y- ^ 


\ • \ 


r-r 


Y- Y 


\ • Y 


r -r 


Y-Y 






Y-i 





i_JI (3-^- • j J^^Xi 



4_lLv 1 jJ 1 jLpjvl aJL>jJJ ^jl_a A_ ^uj ;cr UljJI ^LujVI jLpj%.l .j 

l_ 3J — J — >-1 ^j — <i (jr^"J — Ij^jj-tl g.Luz — 3J! A- A \‘^—x At — U CjVI — ». j jjl — 

Contradictory a inXl c^VL>JI ji ^L^jVl Weeding out 
jJoL^II ^IjJ! JL ujVI ^23 a_Jl^c. J^L>. ^3j Ijl&j 4 conditions 

j La j VI / saIjl ^ i-u Lj 4 Cross-Consistency assessment 

. Cross Consistency matrix s^Ust l 



a 1^— ~x ,U1 jjL^t-o jj-^s-a (J ^~~~ > (_d^" jLpjvl a_lL^c. 

jjL^jJJ CjVL>JI £--l$a>» jj^e-a d^ 13 4r d^ 33 ^ jjL>JJ 

j I J .t aCLq JjVl jj_>JJ J_a :^JLlll Jlj-coJI ^j-La d^^ Lh^J i 

A 4 i ti. I a 3 A 3 < u.~ a JjVI jJ-Cfr.^U JjVl A_Jl_>J! d~^ J^ ^jLill JJ— : >JJ £-— « ^c-ljj—Lc 

a_jjL3_4 jl_lc.j 4 cj^L>JI j jjl_>i_ll a__l3_jJ I jl^3l^ j j— >I j-II jj-tt 4.11 a_jJLjJI aJL>JI 



^l J1 < Judgment 



> £ —-\‘ 



I JljusI (j-° V [2.x a sc. * J, (jdJL>. 






j»T‘ ^ ^ ^jLb- jfcUrr - JjVl jjuJ! - oJliJ! jlUI! 










jl ^-JU LjLp-l I^jjj 1 i A ^^JLvIjlJI ^Li_o_J^! JlJJl^_lI ^ Jl^-l t a.) (. *1 1 Jl! i Ju>.^J iS 

^JJL-LJJ I (3-^3 Cj Ij-Io -V £ “V {j-A (jj_^=3UJ ^J-o L -t a A l fl jfc (J-cb-dJ \-A LlI lx. J i V 

a g. 1 Lj *u_j O_jj>o “ 4 i_u!jjJI olX—£t 4 ILu-taJ ^n„< ti 1 « j., Aj ~ 4 jxlaxQ 



.( Y) J jJu>Jl 4 1 /— ~tl AJ. 1 »Lua-3 CjVL>. j jjLta 

( Y) 

4 _i_ul^Jii! ^JlA ^ t, I ^Jb*. 1 jJl ^L-ujVI ^_u l_U 2_<3 



c^l 


<L>-J jJl 


jLcaJU 


^£^>.^1 4iUJl Cjj J o- jl ‘ « i ' aJlajla 4_JL>. 


r 


o J i n i ^.cu-Lo 


.^£^>.^1 4_JL>J! jl < .ij 4_JL>. 


\ 


c 3^La 


. Lc-A^L^3 Cjj Jl>» j 1 4 A- Jjj-J V L>J 1 4 3^>*J 




Jul_5C-<3 


jl tJLCuvl Jji rt" ^A. J-C-*j 4_1L>. 


\ - 


^c.lj jl JuL^s j-ti. 


iiUJl jl *_Ls_s 4-lL>* 


Y - 


l_U_a 


Krosees and Abrampa, 1996 



31 ^oJVI ^-~~hJ 0 ) ^_]3j UJj jLu-U 4 1 ‘—n. AlX 1 (jr-^ 

.(Y) l' 4 <: ~~~> 4 cjVL>- ^__oa->iJ 1 jJ i 



OOpSj Jjj^I 



( Y - ^ )Jjl Ju>J! I 4 1 <: — ~~x, i^iJ.1 CjVL>- J ^JLvl jJl 3^-^^ I <3 is\a 



4 1 ‘— > .^Xl cjVL>- 


cjVU. 

jjU* 

;i^r,ti 


r -r 


r-r 


x-\ 


Y • 1 


Y-r 


Y* Y 


Y • \ 


\ -Y 


\ \ 




















- 


\ • \ 
















- 


\ 


^ -Y 














- 


Y 


Y 


Y • \ 












- 


Y 




• 


Y-Y 










- 


1 


Y 


Y 


\ 


Y-Y 








- 


Y 


Y - 


Y 


Y 


\ 


Y-l 






- 


Y 




\ 


• 


\ 


• 


r- \ 




- 


r 


Y 




\ 




\ 


\ 


y-y 


- 


\ 


\ 


\ 


Y 


Y 


Y 


Y 


Y 


r-r 



4_ii2. 4 _*_cL>. 4jjre^3 












J-4SXLA jLcic. . J 



V I <1 "I ^Jl^. jI ^1 I <1 "I ^ f==3 ->J| (j t 4 lo->-^La £_a 

La <ol_c.j (CjVL>J! (j4_ i (jt LLIjJI ^Lr > » iVI jl » n~VI (JT lc- La-iJj Lm 

Pure I ^ L 1 (J- 0 ^ 13 ^ 2 . L ~< a ^yiiaLij cjVL>JI |*Jlc. • L 

jLai-Vlj 4_L^>UI LL-La Lujj^L ji^ls jf Jogical contradictions 

.Empirical constraints 

4_Bj) a is> a {j-A ^JLwIjlJI JL^l-JiI A_l».jJtl 0 Jl_& ^ n 

£.L-uj < Cj < j I A x^aJaLaJJ jl A a i n."J,l j-t-C- CjVL>JI A_!ljl ^UJJ i J}L_ujVI 

tJLiXI ( J_j_t_<_u {j-a I g.1 i's~\ fltl Jjjlju SjL^.1 1 juz-j T tiUi 

J j-Tr-Ti-t.l c 3_Lj Jl>» CjVLlv A^Lxisjj VI >. tJ 1 A_jj-J>oj I ^__o Jj CjVLlv Jlj>. 

jl aJL^3lJu_II J_>«J a- 1 x^a. °) A 1^— ~v g.1, x^a-aJl j \ J_j_>JI 

. A_<_ul^jJ! Jl_j_3 A \ £ —n. iWU Jjl>. JljJ £.Ll£2_9 

j (V J^L^jVI a^ji a is~i a >.h 

i ^ aI^lAII g- L l^£ IJj jJ ^ t 1 L^_0 jl>. dJJjJ Y * L ^ Y * Y 

• *• 



(i) (Lsj 



(V,^) J^Ijl>J! (jt 1c. LLlIc.1 4 1^—i LAI d 3 " d <A~>q 



( Y ) \ 


( Y ) j jj>J^ \ 


( ) ) \ 




X‘\ 


Y- ^ 


\ • \ 




r-Y 


Y-r 


\ • Y 


J>=“ 


r -r 









<u 



j»Y‘ ^ ^ ^Ly-^UVY - JjVl jjuJ! - aiJLJ! LLU! 







jjJU jjj-ll L-Ascill 



• £— ^LvIjJI JLoJVI jL m^.1 a, -lL^c (jl l— L a SjLLuVI jJl_>ijj 

L^a L*-, x ti Ij 1^9 1, t aT) 1 Jl-o O—JJ*- -j_o 4_JL>. ^-^jLu^-Jv ^.If, j. .ualt 2 j V Jl9 

L^LJljI^ j aJL^JI Cjj A_jjL^3uq| ^ Jl_« Jlj Jl_>L 1 xiajj ^-LuJ CjVL>JI £_<a 

i viable ^JaiU 

CjVL_>J Ij Jj 1 Jl_lI I < <_^^— c Ia_jJ 4 l‘ : — — x ,U I ^]_ >■ *a 1 <.o 9 



a \ £ — - x, ifu-^JLl a J j-l_>- ^j_c, c^-rt-LU a1^=lA 1I (J->“ »l 3 

(LyA— J t a_ jJ ^UJI A -lUx.j ^ n lo < a 4 j ^i-.C- 

Jljv. V A__>.^ILLc A_j^.!jljI A j l<yr_ ^_A _}L>ijV CjVL>JI jl JjIJlJI 






*_, J^L>JI o' ; k--N ^ j-o (Limitless combination 

i1^=3lLuJJ £.Lu2_9 /_ya jjj. lo < 

l^u^-oVUJl JJlC. 



L tlJ £ ^_j9j ^ C-U-LAI— >• 

.U = r *Y 



. J-L^J I I JlA Jyj x laj c_9Jl^J! ^Jl>iJ Lj-i 4->.^L 3.1 1 - 0"° 

Jj_L>JI jl—LLvVj l- <-< uLLo^-c. ^_a L« ^J-^-— > jL*jV JjJL>JI aJj^-c. ^u-j - l>“ 

. A 1 t: ~~~x <aj_^-U A_i_cjj 1_l1* I 

1 us <a J Oil A \^~ — v, Lu <LL! *U i_uLlI, 1 L>J i j\ LL>»1 — !^ys 

. l^Li^kLa j 

L^V c 1 £j-<J 1^-jJ ^j-3..j-l 1 Jij_^JtJI j+_A+ oljj£3_>Jl (Ji=i3_LuJj 

^j-A J. i"i .^--? 3 j_o j A_B ^,.^„f!i Cj I j_L^J I A_lSj La I c 4lLu^> j 4lb^A 

jLbtllt l_x_jJL_uI 

(j-o-<3J J-^a-La-j A.. < i3r.^,m ^jLb 4 Jl_3w|j C^_>-Lj ^j— 4 (JL>. cL—b 

< cjJL-ljj I C.^Ll11 aJL>J! ^Jl_A t CjLLuj^ Q^JlJ tl,!^ t Cj 1^- lo, ~>J 1 

. 3 Jlj Jl^- jl_jJ ^ 3^ t aJL^lAJJ A_>Jljfc_« ^1 ^j_ajJ! c a ts\% 11 



A^LCc^Vi ^jJjLLI 4_*_cL>. iLLe^a 









J-4SXLA jLcic. . J 



( \ ) J^=l n< 

\ (3£>^ (J-j- 3 (j-d 4 rtj i LaJ JU* 4 _jj?e_^_Lo 




























jjJU jjj-ll jjuUi J-ibeiiJI 



: 4-ui-u-taJ A_i_uljJ / ^jJlU Jj>.| J jjjJJ ♦♦♦ 

CjLqj L a-ill ^j-A j. < y £ —~^ J Jl_C. 4 4_u_u__uj A— <a ijJa-La 4_ijJ_4 ^I^-JLju 

do-i loV~Jl . aiJJ < A a h 3t-a JS^Laj AL ^paJuJI 1,^ .«o *J < A_lCj_jJ| 

A_^^Ax. i Cj\ <a j) to <11 oJ & Cj^Lc. 1 fljJI 4 __l>.j jj Jo jl <.o ^ I 1 cjj ^jL^Jsl 

(^1 CjLq^Io m ^£Ju>.| 1 J_3_J| A-fl^ to i A J 4 i-^JLu ^ jLlI/S 4_uL>J 

{^• £ —~^ ' l Ji ] L-» J-^L^ < S JlJJlC. J-L&Vlc. {j-A <= ~~o3j A AJ fct / 1, 1 i 4_<jjL>a 

CjLj 9 VL*-> A^aj to. il I o Jl_& ilo >3j3j ‘ <Lq^Io <.l I I J 4 _j Gjj Vl j~j-^> LLjJ I £— y ls\Xc. 
ij_LoJ j_ljJlj (^1 ^jl 0 _jj>iJ t A-JjjJJ 4 _j^j_3JI Cj L a j to <, 1 1 £_-pa_>- aJjLjl^ 

^.Xc.^ 4JL<a^ to i a ie. ^.. le. LjL>ijI Ll-L_u ^ u £ -—i.xjO c 4_aj to i a (^l j_lo Lie. Ju>.| 

.^^jvVl Cj La j to ll I j-coLie. 



AjjLuoJisVI l^LU/O^ <.Q. -V L^J A__JjL^I3uC A— 4^ lo i A i ~~^ A—LlJuO ^j_^I3 C-t-J 1^=3 L_lj 
jj_LUI ^j—<a A_i_i_<_a_j^ A. iillbe^a A_IL>. A_JjjL>a ^J_ <: -— ) ^jVj < A__jj l^_<a-*J 1^ A.^iC. 1_<^IL>. V 1^ 

A a j lo < Li-o j ^ j I A...jr-j^ll I I $3 Lc j) h I -c A <a3l jJ Ij oj-cTu-u L I *3J Ij 

i L^,J La ^ lo, I ^ Lie. J-e.L33JI ^jL^ c ^C,J. i A.>J I J-3JJI A^a ^ lo..i^ j VI CjVLa-»iu-ul 

t oJl_>-IjJI A_3j JlI, I ^J_>. I y ^J^V A 3 !o I -<a /_yaj A-lLaj 3j 3_0 J^a c 3 Li ->i-i ljj_uo Ji_>. Lj 

cjVLe.1 33 1 1 > x^> a ^ jJI j-«Vl t i J l^vI jJI aJjjJI Jj>-I j ^jj-ll Lt'-jj 

^j-ie.)A_>^> >.s\ II A_ a_jLc % i . 1 1 1$ ,<>>*, ) £-a Cj L<s j l^, il Ij 3 Jl>.I jJI a _^ ^ lo, ll I Lie. 

.(Y^lO 4 Y * 

3 Jl^JLjO aI^-Tl Cj jl JJ>. ♦}► 



(J.» i2J ^->Q t l_JL_u ji]| (jjJsl JJj-il LlJ^I JJW dl3i V 

x A_~>J I J.3..L1I A_^a 3 lo I xa J_i^lj AjjjjJ,! A-j-La-^il ^-x-^Lie. (i/u Cj^Le. 1,3,3.11 £yA (^\^la 

A_Lj JlI I 1 J t V I A . j C-j-Xl I Cj L _<a j lo.il lj i^j- xA.->J I J-3Jj I A_xs j lo. t xa (jAJJ t cJ- 41 

CjVL^ttl xl-II ^-ui-jua 1 - gy \ e. jl Io. 13 A 1^— ~x ^V-ll < JL. At- 1 1 j-jVI I Jl_Aj A.^.'v {j-A 

^jj_H J_^-l^ jjj— 11 a 1^-~v .^i-^ c a_ljjIjjJI ^jl_a (_3_t_L-u ^3_J I 3 J.-3 >.ll 



Aae.LaTc^.VI 3_*_cL>. aJj^o 









J-4SXLA jLcic. . J 



t 4_Iblj JlX.1 yJZ LjJ ^J_U_ jJj t 0 _}Jurt>3J 3 Ij Sjj_i^5 j! t, lo 4-J J I -^~ — >. JUJ ^_a_jJ 

L-La->J| jl ^C.4^iJl jl_L*_4 (^JLc. ^J-^3 V 4_u_i_aj JjJL>. L^^-IjIlSI l4J 

a.^->Gl] Lj^i^ LjJ^L>. jLlL>.| V l£JJjl^=> t jl ^°iVi jLl*_« Lc_>lj 

t j Lp-C. V 1 clr'-^J 1 -AJl>.! jl LjJjl>- V 4 jI c_<jL>» JJ t L^Hse-l^ ^j- 41 

S^jLj ^LiJLj t V A_Il_>. I^Llu,! c h 1" ~>o A 1^— ~x i .xJaJ I 

I 3 Jl_^JU3 CJ *~~ >■ < AiJs J-UJJ-A 1 Cj J I J_3- A 1^— ~V ^J— t LgjJ L>- £j-A aJ L>. (J^=3 ^ 

l^-<-^-Ij t ^eJ 1...^ jl is\ ,~^1 ^-£h 1 l—c^ (jr-* _9-^ l^-Lc 3^. n^~~> 

. LgjJ L>- aJ L>. —> 0 J JUtZLo^ A t? 1~ 7ZjQ Ifil .) L^J Lu-U \ {j *— -X 4.^ A 1^—~V <^1/3 

•.(jjlil (Ji-I J JJj^Jtt £j.>l _^>- 31^-1 Ml <9 t-lLaajf ♦♦♦ 

a (3-^J 1—4 A_IjJuc A_ jj)^_ll C-Ol A \ — t t_jl_u_ul JljJlt^IlI 

: a_jJLjJ ! a_u!^j>»VI cjIj Io ->J 1 £_l!j 

A — p jJJ 1 — S^Jj — U J — «lj-*Jlj A_JjJ)jJU A — _Jl^_*J! j — LO Lie. Jl_jJ_>iJ ♦$♦ 

t J -JUljlj d>lj)l *J Ij A^ L^Ili I i 3 LaIIj lit (J5|J LaJI t II t dll t'^-~)J-l I 

. cj I j (jA_j| j-^-II j 

l — *2 _j T oj^=n)J — 11 J L ^ l> t 0 l Sj33_ll J__«IjjlIIj A_jjj^_1I A_lL^jl11 ^ — us Ll^. j-lJjju <$> 

JJ)^_1! tlijl A 1 <: ~~~)l A_ u_u_UjJI jjL>J,l 



(J\ 1 3^3J_1I J^l^tilj A_jjjj_ll A_lU_*Jl JjL^C JJJ^-4 L \^=3 ^_3 +i+ 

(o JjJl^>JI) cjVL>JI oj-& (JjIjlJ! jl cjVL>J I juu^=o jjl^. 

Morphological space . 1 Ai l *Lb ♦:♦ 

^ ^ 1 1 1 gjVL»-J 4 l^—i tjj — 1.1 jj a (jj) nlu Ilj jjj 1,1 Cj^Ij -v 4 l^—i mi—1, 

.(1 (<i2j JjOj>J|) ^JLlIL^a 



<\0 



j»Y- ^ ^ ^Ly-^UtY - JjVl jjuJ! - oJliJ! jlUI! 






(jjJJ jJjJJ 



( 0 ) ^j 9 j JjJ^>JI 

OJlXI J^>-l J j>j^Jtl Cj jl I j_>- A \ — t LJ±A c_jLu_u1 CjVL>» j jjL^o 



| <l^auSJLl jjLse-a 


c^VU 

J^= 


^uljil! 
d ^iajVl j 


fusLiill 


frltiVI 

sum 


3>mi 


A U-^t 
{j\-CL* UuJI 


t_J» 

oL£=>il 




Zj -.Vl 1 0 


^ t. j ) ^ ^ 


j ^ t ,r 


_ t Y 


Cj|jl__^_lal t t 


CjUI J^>. y j-algj 
LcaL^=3 pjj 


^ i C ‘ ' » tlj 




■~ii.t-.aj 




d_a-. < ■. La 


M ^aVYl 


f Y fl 


jj ^ Y.l 


^,-lr. <?L_us Y,Y 

^jJaJl 


. ,1 "- Y Y 


a_;3j jJl>« YT 
E^tc> 


-‘j . j 

— laJu ^r\_J t j — 25 
O^Uu J 

oVUdu u.lj 

lM 


J lo2UI 

oUj^I > 

■ d-d^UoJl 


^UUw 


CY ’ 

^LU. 


st in 


^jx. Y.O 

J-L<-uJ 1 


oUljj 51 

uM- ^h'V' 


jjjjL-i (j4_AL>ijl T.Y 


. « ■■ V Y 


ji .A r \ 


CiUl >>.V j_2IL2j 
dlsL^S jjjjU 


1 A lif.l 


djjjjJI SjLu-aJl 




jj V i.o 

^ jj" 1 d a! 7i~, t 

.jJwVI 




. a^Lub 1 


t Ui. i.Y 

J! 

‘ al4.ll 


d_i_l (— >J-lT. i,\ 




A ♦ < ^ t | 0.0 

d jl2«5lj 

4_lC. L^Tcv VI 

/SjjUJI 

d t-1 , .llj tl 

d_U i . ; ~>J> U 




d_iuaj I 


fJ £. 0.Y 

J Ld£U1 

IJ-l—JLl 


d <ujl 0,1 

d^zil^lccLaj 








Jjjvj ^JX. y.y 

sLU.1 jj_u»J <ji)lj_4_4 


^aik^i \r 

ubj 










(jlsjl (J U-tTu-u 1 V.Y 
/ iJ>U5' 


jjUJ V.Y 

,i.ui 1 

•JL^' 










'if AT 

d_uj i>>tl oljLiMJ 

oULUUI ^ 












j>*-j VY 
tliLa Jl>J 1 
c J ULiu.,,.U^ 

UrU 

t3j^' 












j sms i * ,v 

djjjjJt I 5 >H5 







Y * * *\ 1 4 lxjluj ^ <v. ^Y * * \ <. <v. : o^UI t_j Jlx^J«,I 



4-^L<Cc».Vi ^jJjlII 4_*_cL>. 4jjre^3 



<n 







J- 4 SXLA (jLgiLc. . J 



(1) j<i2j JjJa>J! 

(o) jajSj JjJljJI (jt 1c. l.jLaAc.1 JJIJ-U 4 l^—i **»X I »1 t's-t a II 



A 1 ‘~~~\ j^j-L ' 




^rul^SJI 

Cj Lajj-coTlI 1 j 

CO 


A_£ 1, a~i 1 ' 

Cj 1 J> L*J 1 j 
juJUiii j 
(0) 


o LM ' g. 1, Ia.y*- 1 
(1) 


l 3 ^-LC. 

JjjJaJI 

(Y) 


gl.Io.>.| 

L<-uJ 1 
(V) 


<_1 

Cj 1. 1 ^—3jX 1 
0) 


3 A 


3,o 


',1 


3,Y 


3,Y 


3,3 


oVU. 

J^ 3 

J>=“ 


YA 


Y,0 


Y, 1 


Y,Y 


Y, Y 


Y, 3 


YA 


Y,0 


r.i 


r r 


Y.Y 


Y, 3 




1,0 




l.Y 


1, Y 


1.3 




0,0 




o,Y 


0, Y 


0,3 








A,Y 


\Y 










V.Y 


V.Y 










A.Y 












VY 












3 \Y 







jjj-U (±jjl^>- i\^—i Ml a jjb&a <j-u (_,!>•! Jill JjLajVI “f 

(jj3 ^ ft In 2 a (jj/L-uI (JT ic. 4 l^-i 1 ^ 1 1.1 jjl^ta ltU (JT li-ljJI JjL_ujVI jLlt>-I J<u 

Jlj-auJ! oj-a (J^ 3 Ar 0^ =0 3 JJ^ta (J^= 4-JjLa-a 

(_^= At3 4_uLJ I jt^-i ^ o ^j^lill! jjj>J,I £_a J) * h~j JjVl jj->J,l J-A 

^JlC. (j-UJJ ‘ 2 . 1 1 JjLiajV! (jj/Ltia ( 3 ^i iJ^LaujVI 4 jvj.J Juasjj JljJljo j<uj o^-a 

.(V jalj JjJa>Jl) Ig-Lu (jJ^aLuJI (jjs £jj (_$! 



<W 



j»Y‘ 3 3 ^Ly-^UtY pjs*A - JjVl jjuJ! - gJliJt jlUI! 










( V ) ^j3j JjJ^>JI 



JjI Jlj>J! I jjjJJ cLolj->* a 1^3. Aa (yu ^JL>-I jJI ^L-ojVI aJqjAj^. a 

(r<V 



j^J.1 

(-1) 


j^J.1 

(0) 


j^X\ 

(i) 


j^j.1 

(V) 


j^j.i 

(V) 


j^j.i 

0) 














- 












- 


Y 


Y j^>JJ 








- 


Y 


Y 


r 






- 


Y 


\ 


Y 


i j^^XI 




- 


Y 




Y 


Y 


0 jj->JJ 


- 


) 


Y 


Y 


Y 


Y 


"1 



: cjj! Ijj>- aI^hu^uq jjL?t-<3 ^j-c jjj5t-c cjVL>. ^yu ^JLvl jJI ^L_ujVI I 

■jfA ^ a, lo, 1 a (jr^- JJ^e-c lI^ 3 ^^JLvIjJI ^L-ujVI jLOiJ 

Jlj-cJI r-jlaj 3^-0 ^^=3 £— y\^=3j j^_>J,l cjV L>. j-o a_!L>. 3^=3 ajjIJLo J^L>. 

1 lx £ —~\ Aj A_jjlill a_!L>J! J^-uTu aJL>J! 3^ : LuJ ( 

A j fl lo I a ^julu-u I (3^_$ 3^-*-^^ A_>-j_b CjJludj^ di JwL>- 2^0 ( CjVL>J ! A 3 1 1 

£jJ (^I ^ A_i_ul^.jJ! ^wA-A J 1 1 J L ojVI ^-<j Lj fl xa ^.Ic. |*Lbj 

0 V - A JjIjlj>JI) L^-Lu 



A^LCc^VI ^jJ-*-^ (,^-SJI 4 _*_cL>. 4jjre^3 










J- 4 SXLA jLcic. . J 



(A) 

Jj!jlj>J! (jt 1c. IjLqUc.! diL^= jJJ i—i^lc. cjVL>J (jt 1>-IjJ! a '« j ^ ^ ^ 

(T.1) 



o.\ 


t.\ 


X.\ 


Y. ^ 


\.\ 


Cj 1 . 1 jj^t /3 CjVLv 










- 


V' 








- 


• 


Y^ 






- 


Y 


Y 


X,\ 




- 


Y 


Y 


Y 


t,\ 


- 


Y 


Y 


Y 


Y 


o.\ 



(S) 



(Y i A) (Jjl Jl^kJI ^JL^. 1 j/uiaL-oJI $. 1 ka>- i cjVL>J ^JL^-I jJI J}L_ujV1 Vs zA < ^ ^ 



V,Y 


\Y 


0,Y 


i,Y 


r,Y 


Y,Y 


VY 


g.l.Io.*V.| CjVL>. 

1 














- 


VY 












- 




Y,Y 










- 






Y,Y 








- 


• 


• 


• 


i,Y 






- 


• 






• 


0, Y 




- 




• 


• 


• 




\Y 


- 


• 


Y 


• 








V,Y 






j»Y- ^ ^ ^Ly-^UVY pjs** - JjVl jjuJI- oJliJ! jJL>a! 









(jjJJ JJJ-ll J-AselJI 



0 * ) ^j 9 j JjJ^>Jl 



(Y (. *\) Jjl Jlj>JI (^y. ic. 1 JiLClcI JjjJaJI L-JJ-LC. CjVL>J ^JLvIjJI jL uTiV! 1^1 a 



)-,X 


\,x 


AT 


VT 


IT 


OT 


IT 


r.r 


r.r 


^ T 


oVU 

JjjlaJt 




















- 


\,x 


















- 


Y 


r.r 
















- 


• 


• 


r,r 














- 


• 


• 


• 


IT 












- 


• 


• 


• 


• 


o.r 










- 


• 


• 


• 


• 


• 


\r 








- 


• 


• 


• 


• 


• 


• 


v,r 






- 


• 


• 


• 


• 


• 


• 


• 


AT 




- 


• 


• 


• 


• 


• 


• 


• 


• 


Vr 


- 


• 


• 


• 


• 




• 


• 


• 


• 


' - T 



0 ^ ) ^j 9 j JjJ^>JI 



(*\ < Y) ( JjI_l>JI 1 jLc^.1 sLtoiXl jjj?s-<a oVL>J ^L>-|jJI J^LujVI 



r.i 


r.i 


u 


o Liu 1 1 g.LLa_>. | CjVLn. 






- 


U 




- 


• 


r.i 


- 


• 


• 


r.i 





4 -ic.LCc>.y i ^ 3-U1I 4_*_cL>. 4JLrt>a 









J-4SXLA J 



OY)^j 

( Y i A) JjljuJl (JT lc. l.iLaAc.1 iaLSiJI cjVL>J I jJI JjLjAVI ia j a <-^ a 



0,0 


1,0 


Y,0 


Y,0 


Vo 


iL^Laiijl jj-zz -4 cjVL>- 










- 


va 








- 


Y 


YA 






- 


Y 


Y 


YA 




- 


Y 


Y 


Y 


1A 


- 


Y 


Y 


Y 


Y 


oA 






(Jj!jlj>J! ljLaAc.1 cjLu^ i^mIIj ^^ta cjVL>J (jt 1>-IjJI JjLaujVI < * 3 j a < -*» a 



(T t "0 



YA 


YA 


VA 


4 -U-uJl JJJZtLA CjVL». 






- 


VA 




- 


• 


Y.A 


- 


• 


• 


Y.A 



•jjjJLl Sl^aufua jjLsto ^ja~>- CjVL>. ( _ y l».|jlJ! JjLaujV - i— I 



^ a !^i 1 a (Jj/LijjI (jr lc. jjL>JLl cjVLj»- (j^_i ( jlJ 1 J^LauiVI j1_lL>-I 

ej^a (J-^= (jl ‘~~'3 ' <S ^ ' jjl— >JJ al)VL»- £_a jjj*a (_^= CjVL»- ‘LjjliLa jja 

j j) Je. a ' t Jj^l 4JUJI £_a Jj 1 <1 ~~ Jj^?l JJJ se. a ' t Jj^l SJL>J| ^Jjis t^^JLjJI Jlj-auJI 
(jj_3j 1 11 "1 VI cIOJlj*- o^—a ^ — ' ^zr$ <*—iVL_>iJ! 4 _uLl 1 1 j, — ' /V a 

l g-Lu { j ^. al nil (j a i ^ i jij c. 3j si,l J^Lau 3^1 (j-ul aa-a 

( ) 1 jajSj JjJa>JI) 



\ \ 



j»Y‘ ^ ^ ^Lb- ^urr - jjVi jjudi - oJiiJi jjL>ai 








J- 4 SXLA jLcic. . J 



jjUJU _L>. V 4 JjL^ <-Lol ^>. a l*^-— li^uo a_!L>. A_ 

lLUJlJ 4 0 CjVLjV. (^1 4_}^_J>0 jj S_LjJl>» CjVLj>» ^1 A^Lcbl ^U-J CjVL_>J I J I 

aI^lLl 1 1 ^ ,<J> 4_<_ti Lj 1 1 Cj J A 1 <: — -~x Aj I, J I £ LCa a ] I j, 1 1 

^^Llzi i_ul jt ^JVju (_ul ^ ji j-, 4 j a &[ ts*t all I j & Solution Sp 3 .CC 

.(1 JjjL^JI) (what-if) 

: A 1^— n AJ,1 CjL-A^jjI m < o (■ . a i^a^j ♦$♦ 

4 < >i 3 j j_< A ^JlJIj Cj J) i^_ >■ A_l^~3_t!a — I, g-L-Ca all u..j 

C 3-lI^J (j— 3 Jjj^-Xl C-Ol^>* A 1 ^— ~~x ,U A_3iH_rt>3 l_jLi_<_u i _>|ji_C.J A 1 ^-- ~~v ,U 1 £.[ 

< a t- i 1 i ^ jS^-X ) £-jG il^3Lii-U A-itfltXI CjVL_>J 1 < <-j^— 

.Aj^^ILLc A_tLa-*Jl C J.lo.m ^).a,< uT 

(jP-II jI^=3lSV| J.J L_<_t^=3^3 4j| JJ SjLauVI jJu>OJ 

(j— 3 L ^ i j ^j, <: -— x <_jLu_u V! JJlC. (ji-3 1 ^ 1 C- i A \ — x. l_J Lu_ul A_jLL$-J 

Aj^-cga-A A l^~~x ,U 1 jjLsta CjVL>. _} JlC. (^^LaaJ £.1 a II ^1 A l^ 1 —— x ,U1 £-1 ^4 

1 A 1 <: — -x iSJL I <. J Li ljj 1 £) l_b j|J^_J, I C_ol^— >■ A l^—~x Lu a A I L>. ^~3 c *■ 1 ■ 1 ^ ^ 1 ^ x^a_ > J 

^_L 1 1 (-1— <_u ^ 0 V 0 * L aj-j aJL^lAI I ^ L>» 4 Ljj {j *— ~x 4 ^ 

<a L^iLjjjJJ 1 ^ j {j-'*— ~x. A-i ^J—Il jij)^ U Cj jl j.> A 1^— ~x Llj C Cj 1-AjJj i. JUL u-o-J A llLol 

^- 1 . <>><? I I 

(V,Y)+(T,Y)+(r > 0 :4_JLU1 c^VU>JI UL-jJ jJ J Lo_1^3jll j — dJ : ^ -JLlo 

ajj^ jJI ajLlx^JI j L^-a|: tH [, £ —-~i 1 1 L LLu-uJ I q^ <: ---xj^ ( \ ,A)+ 

I <5 CjI^. S j)^-3XI A_cj^<_uJ! jjUoj AjjJ^VL 

• jj>^ ^>- 5 ^ 

( V.Y) +( Y.Y) +( o.DjJLJLUI ^VU>JI ulJ jj j : ~ TJLIq 

A^-— ~x,1^*xi 11 a»^jJl5 Cj 1. ^ LliJ 1 ^^i.l IL j j^LLu-JI 03 £ ~~^13 



\ *r 



^Y‘U ^jlL-^urr - JjVl jjlUI-oJL]! jlLU! 









A-lU^ . j. a " X u . T) J .JJ^_X3 diol j_>. £jj9j {j-A Jl_Jj_J Sjj»JLa JjL>*JJ 

Jd J. ( £ —-~)\ C flMjJJ < > f>2j 0_J_>i_3 < A 1^— — V, .WU A J 1~ ~^3 L-jLu-uI t 

L i 1, ^_1 ^J-J I < ll_L_<_uVl A__dilj9 A_*_>- 1^-4 fOj t < 3 Lu_u V I OjJb ^yA A A 

J-lL^tJI g-^JLa a! jiitiLt uL-3 i L^J a 1 1 a Ll<a ^L_>«jJ {j-a a_uL^j a_^L^ 2— 

.oLjjI Jti-b Jj3 J_& 1 A^-f J ji I 



(jjJLl J A 1*— — » iut 4 

L>3 ^_U A 1 ^'~X dl 1 ( 3 1 t— i— u 1 C^— A-.C Jl^-U-oX 1 <UuLaJl A_JJ^. lo, 1 1 ti a. L 3 

( 3 LJa— 1. 1 £ I (. i L<_aJ 1 £ C-J i. 1^— ~~>^Js I : LliJ l*— n Lcu_UjJ I A ~l .tfu-l ! l_J^<3 J J_J>0 *J* 

a_jjjjUJI <-_<_il j_>J! i JljJLZiI! j ol jIjlIIj a3 1, 2\ 1 1 

JjIjl_JI j! cjVL_>J! ^j-a j. t Jl^i a . tfaJJ ♦♦♦ 

. L^jiaju La-j-Sj 



A_ULLd>*VI 4_Jl_A l_>- Al^t>3 



W 






J-4SXLA jUic. . J 



0 0) 

jjjj.1 (Ji-lj jjij-I,! 



A-l^a-cuil Jjl». jjLrt-a 


cjVLv 

J^= 


A glVlVlj (jru! jJLlI .*\ 


a a! S*itl . 0 


sLUl.l 


.Y 


(jrJ^jLcoJI .Y 


oL^ajJ,! . ) 


a il ^ * 1 1 ^ l if' 


Vo 

«*U 


VI 


VY 

3 S A v A 


i_>LA \ ,Y 


\ , ) 




j 

u 

.Jj)J_cu^3J 


JS 

. LoJl 


i a .4 Y,1 


Jj <?"j Y, 0 
cjUI j^.L) 

. A_x3^LcoJI 


6U Y,1 


Y.Y 
oL ua 


jl Y.Y 

Cy-" 


r,r r,\ 

. a r\ i i 


L$_l 2 Y,“l 


Jj <Tm Y,0 

(jA_ll JkLll_! 


y.i 

(jA-c-lau-d 


Y.Y 

.^\_aL>ij1 


y,y 


£ ks Ya 

j 1 

• Sjkji/j 




1,0 

*1,1 -J 


i.i 


<>L>ijl 1,Y 
. Jo-lj 


cLi^zil l.Y 


4 jLsj U 

a ^ < / a 


r -y 

.j^\ 








0,1 

.(JaJ ^ jelLa 


o,r 

A 

3 J_p>w 


0.Y 

UJ 'Vp'- 0 

q^jLSJL) 


^_ul JU3 0, \ 

Ajlj L£> 

A JLc. 






tjj) ^ a' h *\,1 

•cWJ 












tjj) a' ji V,1 
A_uuJ Ju4_U 

































^ Y * * *\ i < <-l LLUlJ ^-U-C. 4 aY * * \ 4 ^-Ltf '■ ^C. C>UI (J-^- : j J -uai . 1 



Morphological space . 1 ,k st l *L_b U^jl\ 

ill i 4 — ^y' 1 S 1 1 1 1 >J,I (j a (jj) ~i ‘k (_£J_!Ij jjij 1,1 4 l^—i i^i—l, 

• 0 1 JjOj>JI) 



^ * 0 



f Y- ^ ^ ^Lb-^UYY - JjVl jjuJ! - eJlidl jlUI! 










( \ i) j<i2j jjj^>ji 

0 0) JjJlj>J| (jyic. I.jl_<tic.l jj|jJ,l 4 \^—i ^i,a (J->J ( _ y jv I »1 t's-t a tl 



jj^JJ Cj.il jj>- 4 \ £ — > Mi^a ,Jj>. 




Cj 1 j (^/ul ^-SJI 

0) 


JcjJLSjJIj cjIjL*JIj ibLniJI 
(0) 


SLAJII 

(t) 


3j-kil 

(Y) 


(>2jL-JI 

0) 


Cjl_C^= jJ.1 
0) 


\ .n 


^ .0 


Y.l 


y .r 


Y . Y 


Y.Y 


ovu. 


Y.n 


r.o 


y.i 


Y.r 


Y.Y 


Y.Y 


r.n 


r.o 


Y.i 


r.r 


r.Y 


r. Y 




i.o 


1.1 


i.r 


l.Y 


l.Y 






o. 1 


o.r 


o.Y 


0. ^ 






VI 












V.l 












A. 1 












Vi 









: ( _ ;r L>.|jJ! jLjIo-I «J» 



^ l -'*■■ '' v I ^ 1 ,<^J 4 lJjJlII 0 _J i ^ 1 ij f Jl^~ I t ii LI i— K) 1 < n V 1 a & L 1 

(_yii3 L_lL! I (j-a (_£l J i 4 1^—1 1^1 XI CjVLjv j Jjljta (j^-4 J-JI 

(Yi -W JjIjl>J 0 Ulu 



0 V) Jj j^>J I 

(Y I Y "l )Jjljij>Jl t;T ic. ljLtlc.1 4 1^—1 Mil, I jjLta (J4_ 1 (JT L>-ljJI JjLj^iVI <Laj) i^> a 



0) 


JL?^ 1 

(°) 


(0 


(Y) 


0) 


0) 


jjL.J.1 












- 


Y j_ja>ai 










- 


Y 


Y 








- 


Y 


Y 


Y 






- 


Y 


Y 


Y 


1 




- 


. 


Y 


Y 


Y 


o 


- 


Y 


Y 


Y 


Y 


Y 


1 



4_lC.L^L>.V! ^ J.U-L1 ^^JlJI 4 _*_oL>- 4jLrt>3 











J-4SXLA jLcic. . J 



( \ A) j<i 2 j 



JjIjlj>JI (jyic. I cj 1 > *~ijX I / JjVl cjVL>J (jt L>-IjJI Zjs^ cu^a 

(r.n) 



oA 


t.\ 


YA 


Y A 


) A 


cjL x^3_jX\ / (JjVI ci)VL>. 










- 


)A 








- 


• 


YA 






- 


) 


• 


YA 




- 


• 


Y 


Y 


iA 


- 


\ 


Y 


• 


Y 


oA 



0 ^) (<i 2 j 

Jj! Jl>J I (jyic. d-clc.! ly-SaCCI / (jjliJI I cjVL>J I jJI Jj 1.^3 VI ^ 3 j a * 

(r.n) 



O.Y 


i.Y 


y.y 


Y.Y 


) . Y 


jj_>JJ ci) VL>- 










- 


VY 








- 


• 


Y.Y 






- 


• 


) 


Y,Y 




- 


) 


) 


) 


i.Y 


- 


) 


Y 


) 


• 


O.Y 



( Y • ) j<i 2 j Jj Aj>J I 

JjIjlj>JI (jyic. IjL«I1c.I / cJliiil jj_>JA cjVL>J ^yis.1 jJI J^L^VI A-aj a <^> a 

(Y.n) 



O.Y 


i.Y 


Y.Y 


Y.Y 


) .Y 


/ cJliJI jj_>JJ d)VL>. 










- 


VY 








- 


Y 


Y.Y 






- 


• 


• 


Y,Y 




- 


• 


• 


• 


i.Y 


- 


• 


• 


Y 


Y 


O.Y 



\ *v 



i»r- ) ) ^Lb- ^urr - jjVi ajuJI - cJiiit jjL>ai 
















(Y i \ )JjIjljJI (jt 1c. IjL^Ic. 1 sLioil/ j_iljJI cjVL>J (jt L>-IjJI JjL_ujVI 4-aj n a 



Vi 


A, i 


V,i 


1,1 


0,1 


1,1 


Y,1 


Y, 1 


VI 


sum / jj_>j,i cjVLjv 


















- 


VI 
















- 


• 


Y, 1 














- 


• 


• 


Y, 1 












- 


• 






1,1 










- 




• 






0,1 








- 


• 


• 








1,1 






- 


• 




• 








V, 1 




- 




• 




• 








A,1 


- 


• 


• 














Vi 



(YY)^j 

(Jj!jlj>J! (jt 1c. ljL«Ilc.l S^LSijl / (jjijsL>Jl cjVL>J ( _ t 1>-IjJI JjLaujVI 4 a j a < -*» ^ 

(Y. U) 



1,1 


Y,1 


Y,1 


VI 


^UiJI / (j_u^L>Jl cjVL>» 








- 


VI 






- 


Y 


Y,1 




- 


Y 


Y 


Y,1 


- 


Y 


Y 


Y 


1,1 



(Yr)^j 

!jL<tlc.! diLu^ i^mIIj (j-uljil! / (jj/jLjjJI cjVL>J jJI JjL*-ujV! 4 a j a < -*» ^ 



(Y.n) 



Y,A 


Y,A 


VA 


4 4. la . ^ 1 j j-ail / jjjjjL-uJI CjVL>. 






- 


VA 




- 


Y 


Y,A 


- 


• 


Y 


Y,A 



4_UlL<jJL>-VI A aU U a 1 4_*JlL>. <irtAd 



^ * A 












J-4SXLA jLcic. . J 



(Y i) ^ Jj-O-I 

^1p j3j^ vioi^>- 4iSLiw« (J^l>- 0^ 'bsyu^u* 

( Y,n) 





-« 


- 


m. 




a 


- 


-*» 


> 


a 


a 


a 


»♦> 


a 


a 


- 


o 


m. 






- 


o 


MV 






- 


o 


M. 


-t 


-« 






i 


,* 


,■ 


o 


I 




o 
























1 


1 


-1 






i 


i 


-< 










































































- 


Y .Y 




























































- 




Y'.Y 


























































- 


Y 




r.Y 
























































- 




Y 


Y 


i .Y 






















































- 


Y 


Y 




Y 


o . Y 




















































- 


. 




. 


. 


. 


Y .Y' 


















































- 




. 


. 


. 


. 


. 


Y.Y 
















































- 






























































- 


Y 


n 


B 


B 


B 


B 


B 


B 


m 












































- 


Y 


Y 


Y 
























































- 






























































- 


Y 




























































- 






























































- 






























































- 






Y 


Y 






















































- 






























































- 






























































- 
















Y 


Y 














Y 






























- 




Y 


Y 
























































- 


Y 




Y 


Y 
































m 




























Y 


Y 


Y 
















Y 


Y 


Y 












EB 




















- 




\ 




Y 


Y 


Y 
















Y 




Y 






























- 


\ 




Y 




' 


Y 


Y 
















Y 
































- 






y 


\ 


Y 


' 


Y 


Y 














Y 


. 






























- 












* 


Y 






Y 






Y 


Y 


Y 




Y 






Y 


Y 




Y 
















- 


Y 












. 


Y 






Y 






Y 


Y 


Y 




Y 


























- 


Y 


Y 












. 


Y 






. 






. 


. 


Y 




Y 
























- 


Y 


Y 


Y 












* 


Y 






. 






. 


. 


Y 




. 






















- 


Y 


. 


. 


. 












. 


. 






Y 


Y 




Y 


Y 


. 




. 






Y 


Y 


Y 


Y 


Y 






- 


Y 


Y 


Y 


Y 


Y 












. 


. 






Y 






Y 


Y 


Y 




. 






Y 


Y 




. 


. 




- 




Y 


Y 


Y 


Y 


Y 












. 


. 






Y 






Y 


Y 


Y 




. 






Y 


Y 




Y 


B 





Y*<\ 



j»Y- ^ ^ ^Ly-^UYY - JjVl jjuJI- oJliU! jiL>J.I 















a 1*-— i ,U I jJjJLv. <, 1^1 3S3 i 



j I S jl_j jj>. cjVL_>J A^Lt-b I j j I ^la-sLlj cj VLjv. ^ \ j j ^ Jl_*J Ij.. lo, i j 

J__>J ^Lia-UI (jl_3 t (jL* ti-lVl jLpjvl Jljlj CjVLjv A_jj^>i_j 

. ( ^ "l Jl->»- 1 I ) A 1^~~>. ,WU (J->J ^ A i aI^^Ii! I 



3Jl_jJu>JI j[, <: — - ~x^Vl £j-A j. i i,*-—) JJi_C. 4 ( . j 4 _jI Bjl—tlV! j 

L^LjJ^J l AJ JJl_C. (ji-J L-A- l c. 4 A 1^^—x ll^U JjJL>. A_jLl4-J ^ j ^= d 3 

JJlC. 4_L^=3L_iIlJL ( J_>J jl A 1 <: ~~TL A-U ^J-A i-4 

J J C. ^jl__B J— >■ A 1L>. ^zr3 L O^ 1 * ^ Ajjj-la « aI^slJu-JJ jjLst^a CjVLjv. 

(^^1. < ALJ A 1^— ~X ,U 1 A l 4.0 A) ^J-A 1 ^ j.J IjJ -TL^-i (^^lll J^L>J! 3 I SjUjl^Jl ^ l.^— — V A)Vl 

. JjJ_>JI d jla ^ j s~i* jl! aJiLcI ^1j L^_l 9 j < ^ V o * * 



+(i,Y)+(r,Y)+0 ,> ) :4_JLUI i— j ( < i £ —— >jl ^11 i : 1 JL-U! 

CjI I^a V=-,tl ^^lill—l J_jJl OJ-^ii (V,A)+(i,'\)+(r,i)+( 0 ,r) 



0 Lil_4 + 3ji _L>. A_jli3 aJL>0 33 - io + OJ—QA g. V,h £ —n \ "*" All Jl3- 



J_>JI IjlA .A_t^L^=3 £Oj ^Ijl^l 4 _bU£ + (J\ 4liia 

if 

^—jJs 1^ l ^ £ — -~X A_J <CiC. Ll-X^3 £j. £ -—\ A_J | JlJ>J I < ti. J L.^—~> Aj^ <Jd Ij A_pa_<_a_J 



(3t^A9 




+( VT) +( r,Y) +( Y,>):i_JHll c^VU>Jl : Y JLiU 

+ 4J1> L-4^3^a-U A <> lo"! I xa AjLl_1^3 : Ln] 1 <: — ~> (JyS^ 4-1 Lj Jj>JI LJJ (V, 0) + (T,i) 

t t^J\.J—C. Ijj SLtoi— A J + A_4J^L<_a_1 1 4JL)UI^J>-L} J + j^J\'c^'\ (_u J 

If 

A_Jj^^_1, 1 A_4J^L<_a_II (J— >■ A 4 J ^ < II J ^jl ‘—^ AJ^ U2> lj A -L^ < AL-J I J A ^ lr. JJLLjJ 

: 111 [*— n (3^ J>3 ^-i-o I3 ~~i 41c. Lu-o 



A-lC.L<Cc>.Vi ^jJjlII 3^-A-l^ A_*_flL>. aJj^O 



> > * 
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Cj I £ \j->- Lj £j\j$}jujQ £j\^\^-lju^ Cj 1, t -J^a-Ll A A- lo~ 1 a A-jLu-o £.|^J>.j 

Ju^_3 ^_1 _<_uJ I A 1^,0* I AJ3 l_£U fjyxiAjS ' "TL J C. \^3 £j\A ^ -*- L A 0 LiILl/3^ A_£^1_ljjJI 

.Jjjj.1 £olj3* Q-a Jl>JI 

< ( A 0_J_>1_3 A \ £ —n. ^i-UJ A a 1" htA ^J^L>. < <_t^=3j3 A -l 1 a f- ^_<iIu_uJ^ 

(jyA-I I (J J l>»t I A_*J>» i-S^V ^U-JJ 4 J J_L>J I OJ-Jt {j-A 4-4 jjJ^l J-L^=D I (. tf.,^1 

jl_U_>. I ^_3 ^j_4J A L_l*_<3 J-uL>,<1 k3~^3 ^ Ji ' 1 gd.jljJJ 1 ~3j3 

.A_<_o!jjJ! JlJ^ aJjJl!,! A 1 ~~x, A*ll A_^>UI j A_u_uL1I,1 



^Y‘U ^Lu-^urr - jjVi jjlaJ! - oJiiii jJLU! 







jjJU jjj-ll jb.Ui JbLrbLJl 



<WdUJI 

C_o!j_jw A. 1^-— \ Ala J_aLftj Jl 9 I J_jl^tll]| (jl J) j mi Lq_ 4 ^\_tlb 

aJLcL^3lL< 3 <Loj to i a jl ^ L lo ) L^_ll ^ yj{-uj\ 3 jbL*_0 A 1^— ~V ~> (jjJU JJ)jJ,l 

: La_& iy\~L.u ai-uj (yCilrs^jus J^L>. ^j-c 1 W 1 ->o ^ 

:(jj^-U bbjl A 1^-n A a) <LojlaJjJ J_lL>iJ A_Lvj_/j ♦$♦ 

A — Jj->0 ^_5 O — _p- 4 ^L-b <_uVl jl ^LlU <_uVI <_JjJ i_uVl i—u 1 1 L&J 

I Jl_Aj i (a 1^-— > <ia_I.I CjVLj>-j jjLss-c) A_uj_>. J^jLLvj jl^al Jl jjij-II oj!^ 4 '^-. <" * 
jjLst/a) Cj L_u^_>J 1 ^Ji \ Vj— uoj (a l ‘ : — — x AID CjLjI^dJ I 4 1 Jl_j c_Jjl_<_uVl I Jl_& (j I ^ j_*_) 

. ( <ii^=3LA_I, I di Vl_>- J 

: A 1*— n ,U I J I A_c 1 * Lb 2 jlx, J j I ( ^ A_Lvj_a ♦$♦ 

3 J)l C.jj C A—-JJ*. < (^Ij-dU i_uVI L_J jJ i_uV 1 A LvjJJ 0j & A_ ^JiitJ i_ul 

C_oIj_j>. A 1^— ~v mi— a CjVLjvj jjL^o) A__uj_>J 1 jL ~v V I J Jpl_JL>«Jl A..C.j-q-^Q c_u— i 
c_j Lj_ljj I A_ 1_>J 1 A i 4^—~> ) A_a A j 1 A_lL^=d A aja^- j I 3j ^-~v A L^-Lg t ( j jjJ, 1 

CjL_uj_>J I ^j_G Cj ! Ju aJL>»jJ, I 0 Jl& i ( A_<_o Ij jJ I 0 Jafc. A_ jjjJ, I CjJ lj->. ^ \ £ —~~\ mi/s ji_>.^ 

. ( aJL^=3l^iIiI, I L-j Lu-u I ) cjLJl^idJ ! ^11 V ( a 1 — v, ^iiJs I cjV1_>.^ 

Lx-A Lla g. 1^. < > 1 ^ lLs L-Lu-u ^ I L- < < ! L_u l 1 Lla 3jLii^1 

jj^-l.1 A \ <: -—\ ,U O^wLJI A_jjjj ^ , 1 lo, 1 1 ^jJI ^-<-u Jlj>J 1 j-l “= r\ aTi 1 1 

t a_<sj to l ^ jl ^Ltij L^i aI^lAII 

A_a^ Ib-Lcii A_lLv 1 jJ I ^l!lj_iJ 1^ A_j_>- j L>J I ^LLuJ I : L_^_A ^Z..u ai_uj ^ L*J I L^1^3l_lA 

4__iB Cj Jlj>» I (^ jJ 1 L>iJ I I ^ I A_j_uJ I d<-llba A_l >- j L>J I ^LLuJ . aJL^sl^IIiX ! ^ 1 

b) I Lib Cj^j L_j j aJu_l]| <? J A A 1^— ~x, rU I Cj^_j I l j|j^_i,l Cj^ 1^__>. a\ £ —-~i t\ i— ^ 

cL- l_<_jL>JI I Jl_A (J-ILc Jl ^ j i jjj-JU A_4 j lo, 't, a 3 j.Io.j- 1 <i ^jl_>. aLLuJI o Jl_A CjLj 

^Laj .(jA-jlj. 3.1 1 J I CjLuj. A_bL^Il 1! A_i_uljjJI OSJb A_ jjj_l,l Cbjljj^ aA^=3^u±jC 

I JlC. I—ljj 0_l>. A—bij^j^— -x II bb>Ll Lilli 2— Ci i u-L^-v II JJ Ji 4_i_tIu_J jjJlJ ^j!jj__>Js I ^j|j_A 



A_j^Lbb*.V! ^jJjlII ^j- 3JI A-*_flL>. 4lbt>3 



ur 
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O ' OJ-^ 1 <L_lLsjlJ I j Ll£. ^ I t 1 A 1^— ~~v <*>j c> j)^ l_j^>a L/'— 5 c3^" ^ 1 t-u^ 

C-<_3^^=3lJ < A. 1 ^~~~\, rJL I ^ I A_a^ lo l^JJ A_Jl>. I jJ I A_Lj_J I Lo I .j_Cj Lt_« Aj 4_i^ wXH3 

. 3 LxTJs JS^-LaJ I i L<-aJ I (. CJ Ll^ZD^J, 1 : J)^ L^t>3 (jy-^3 AJjJ^-t ! A_lL<1_Jl! I l-i^. (J-d 

( A 1 <: — ~x 1 1 ^ I A <a^ lo < ^ 1 1 A _Jl>. | jJ \ ^ 4 L>«J I j-.iJ I j uo> 1_l£. <" 1 1 <: — — > cL 

A_JjLc Cj^L>»J « (J-^ 13 i £j A Cj j__>.| j i A Lqi I A_u_a__ujJl 0>L>-jJsl 

(. slA-U^ ^-ajL<-u-Hj cj! jjL^a A, L>«J \ Input 

a 3 1, cti 1 1 CjVI j jjl c*za <J1 >JI j A 1 <y‘— 4 Incomes <_j jLa^. <.,.£. Cj^L>.J <aj 

■ CjLuj..^l1I1 j 

A aj- 1 I Lfl^ju j—c (a_lLv!jJI A^LuJI CjVLzwj jjkt^a) AjjUJ Cj^L^jJJ C-Ac. Lsj 

ji^ L-jrt-a ) A-j J U» I ,<_,c Cj^L_>» JlJ,! L_$j a, \ 1 1 A <: — -x t. <I> A— <aj to i a Ja^JaJl ^-Ic. 

^-Ic. d a j t^> / p L-kyJLJ L<a i_lUj £y£. 2“*— ^ * ( A_jj^ j L>J ! A_!l-ljJ 1 CjVLzvj 

a a,1~ tt.1,1 a^j-zkJI ^Jl ^-— x <IIj 1 JL>JI i ^ £ —~^ Output <u jLo : La-& £j\c.y 

oL^l / u xa A_ CuJILcj OutCOmCS a_j jL« j- •<■■£- Cj Lz%.^jrt/a j j)j^JLl Cj^I 3- > ~3 

. aJAu dsl jlx. j 

J— ^ (J r^>A JJ-I' o' J>^-" O "^ * J ^IdlLjJ 

(^1 L^-tk . (j-ojL^ jl L^jltiso (jl ^jj-s 1 < v^-> di Llo», l , lj 

c-jLc i <iVl {j-A L-j-yuj ^ l -l jl T l ! \ j! 1 jl J_jjQj| j! 4_Jj_0lII Jl^3L_t!ol ^j-<a — >. 

-x -<a_s 4 _ lIc. j 4 CjVjL*JUj (jysJiki A— CjIjIo »,1'j Jp 1, 3, ->J I ^yyujJ {j I JlJJ 

Cj^L^tx ^i-1. 1 £j-A j. <^<-^— — x I o ^J1_jl3 ^J* : — ~~x ulu-J ! Jl_A ^LaiJ ^jl 

J—jIztlLlI l-j^L < til (3-3_$ l_»_<a_5 c 3 L*_I, I 3 Jl_jjl1I a_jj(jVIj a__u lj_<a-*-l ' j a_^LOL>»V! 

^ u ji ji io U 1 

4-q I JiitlO-u I <a (j-* 3 IwLA ^_aL_uJ ^j! ^jv.T l_<-)L>» 

j. < ‘—-x, a jj 1 CjIjL^c a_j_<03 alIA.1 1 j ^-fl.tVtl.1 ^_)_u_>J I A_oa-I3 ^Ji ! 4 ^ j i U"j 

^■cljt.tl (Jlj (^*4-11 U jUJI ^yA VjlJ 



^Y‘U ^Lu-^UTYfj^- JjVl jlLU! 









^-4-< U ll\ ]j A_ 1 4-j a J_4jtQJl <-_<_jJI t-u T ^jl If, j ^oll 4 .4 I l^_t t_u T 

(J2-& A_<_ul^jJ| Jl_lS A 1^— ^ai A > lo A _L4^3 l 11 < <_jJL_<_u^L! ^LjJlA 

. ip L-j-uj m i j_tijtiLii (jP-t! Sjjj-x^i .1 ij 

A—LC, l_4ll_>.^M JL^E-4 A_ ^\_i_ojl jJlj (^Albwl—J! A__i_uljjJ! 

£_4 Lt LI JLjJ 1 A_ (jj-C-J lil j— iL^Ull L_4 _lI 1 t_u T J)-J JL Io~ 5 J (_ul A_ . < ujIl! 1 0JJ)JwL^_J 

LJ, Ij. , lo 5 i_iLIj A_ L 4-5 L^I 4 Jl_4jlI 1 ol JlJLjj A a lH hr 1 1 CjM^slAU 

C_4-l1L < >1 1 1_^JL<2_>«J cilij <j_£. 1 4^1 J-23 V Lj!^4 J Jl^I jjf-A L-A-jJ L_u V I 0 Jl^J 

4^~~»l 11 



A-j^.L<C<j>-Vi A_*_flL>. 4JLrt>3 
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4~t J >J»> 4—U^C. 4__JJJ fij ( (^Y * * o) i 2 ZJ>- 1 J-i 1 * i Cr^" ■ ^ 

4— bL^li I ^iL^-JI Lc <Y^A jjl_*J! ^JLx, 4 _JL^q 

. I c c-J 1 -S V 1 j & t I J 

.(jl <yC_ i ^ilt xU jl J i ito i ItteIlII 2 — Alb Jl^>J ' CjL^L>ijVI c (^Y * * A) c ^-l!£. .Y 

jjjJU C_ol^_ >■ 3j^., lo Cj Lfu u., a c a u ts^i ^jm L.j °i c (^Y * * \ ) i t . Y 

- ^ ^Y ^ ^ l 4_i^,L^IqwVI ^ Q-U-U L £ )-aJI 4-*_aL>. 4JLst-a c 4 _lO )V1 d> 1, h °) L>J> 1 

. Y^ 0 

(jj-il A_ JJ^_U dolj-^vj 4_J jJLxi 1 ^j_uiL_>J,! C (^Y * * *\) i (_ A-U-d 1—LjJj ^jL^ILc t ^-J-ic. . 1 

.YAA - Yo^ < ^ A^ < c lo t !o -^ILl 1 g o ^ q » < a dllXl 4 _>_^L>. aL^ia <a_lojVI 

J^LfuJJ (, ^ t-ul >Li-tiVl C-^l > ill "t filVl < (^Y * * o) i ^)_u_L_£j Jl_ai_La . 0 
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